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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW aucuuruinHbl «MaTtematuka (Bkitouasi anreOpy M Hayalna
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpeaHa3sHaueHa Ui U3YICHUS
MaTeMaTUKHU B IIEHTpe-KoJieke npukiaanbiXx kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHol obpazoBarenbHoi nporpamMmbl CITIO Ha 6a3e OCHOBHOTO
obmiero o0pa3oBaHUs TMPH MOATOTOBKE KaapoB 1o crenuanbHocTn44.02.01 JlomkonasHOE
oOpasoBaHmUe.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCHUIUTMHBL  «MareMaTuka», B COOTBETCTBHM C METOJUYECKHUMH PEKOMCHIAIUSAMU TIO
peaMzalnuu cpeHero oouero oOpa3zoBaHus B Ipeesax OCBOEHUS 00pa3oBaTeNbHOM MpOrpamMmbl
cpemHero mpodeccruoHanbHOrO0 o0Opa3oBaHUsi Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM NpocBemeHus: Poccuiickoit @enepanuu 14.04.2021 rona.

Conepxanue nmporpamMmbl «MaTeMaTHKa»HAIIPABICHO Ha IOCTIKEHUE CIICAYIONINX LeJIei:

e oOecrieyeHne CcHOPMHPOBAHHOCTH TPEICTABICHUNA O COIHAIBHBIX, KYJIbTYpHBIX U

UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

e oOeccrieueHre CcHOPMHPOBAHHOCTH JIOTHUECKOTO, ANTOPHUTMHYECKOTO M MAaTEMaTHYECKOTO

MBIIICHHS,

e obecreyeHre cOPMUPOBAHHOCTH YMEHHM MPUMEHSATH MOMy4YEeHHbIC 3HAHUS NPU PEIICHUN
pa3IMYHbIX 33]1aY;
e oOccrieueHre CQOPMHUPOBAHHOCTH  MPEACTABICHUH O  MaTeMaTHKE KaK  dYacTh

00IIeYeIOBEUECKOM KYIbTYPhl, YHUBEPCATHLHOM SI3bIKEe HAYKH, MIO3BOJISIONIEM OIHCHIBATH H

M3y4aTh peasibHbIE MPOLIECCHI U SBICHUS.

OBIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILINHBI «<MATEMATHUKA
(BKIIOYASA AJITEBPY U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPHIO)»

MaremaTtuka siBigercss (yHIaMEHTAIbHOM 001Ie00pa3oBaTeIbHONM AMCLUUIUIMHOW €O
CIIO)KMBIIMMCS  YCTOHYMBBIM  COJEp)KaHHEM W OOmUMH TpeOOBaHWSIMH K  ITOATOTOBKE
00y4aroIuXxcs.
OO0mme ey u3ydeHust MaTeMaTHKU TPAJAUIIMOHHO PEaTN3yI0TCs B YETHIPEX HANPaBIICHHUSIX:
1) ob1iee npencTaBieHue 00 UAEIX U METOJaX MaTeMaTHKH;
2) MHTEIIEKTYaJIbHOE Pa3BUTHE;
3) oBnageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMU;
4) BocuTaTENBEHOE BO3/ICHCTBUE.
Jlnis TexHn4eckoro npoduiis npoeccuoHaIbHOro 00pa3oBaHus BHIOOP Lieel cMelaeTcs B
MparMaTi4eckoM HalpaBICHUH, MPEAYCMATPHUBAIONIIEM YCWICHHE W PACHIMPEHHE TMPHUKIATHOTO
XapakTepa M3yuyeHHs MaTeMaTHKH, MPEeUMYIIECTBEHHONH OpHUEHTAIlMH Ha aJrOpPUTMHUYECKUI CTHIIb
MMO3HaBaTEeIbHON eI TEIbHOCTH.
N3yueHne MaTeMaTuKu Kak NpoduiabHON 001eo0pazoBaTenbHON y4yeOHOM TUCIMILIMHBI,
yuuThiBatoe cnenuduky ocpauBaemoioOydarommmucs 44.02.01 JlomkonabHOoe oOpa3oBaHMUE,
obecrieunBaeTcs:
e BEIOOPOM PA3IMYHBIX TOAXOIOB K BBEICHUIO OCHOBHBIX MTOHITHH;
e (dopMupoBaHMEM CHCTEMBl Yy4YeOHBIX 3adaHui, obecneunBaronMx 3(dexTuBHOE
OCYIIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

e oOorameHWeM CIEKTpa CTHIEH Y4YeOHOH JMeATENbHOCTH 3a CUeT COTJAcCOBaHHS C
BEIYLIUMHU JESATEIIbHOCTHBIMU XapaKTEePUCTUKAMHU cnenuransHocTn44.02.01
JlomkonasHOE 00pa3zoBaHue.



[TpoduibHas cocTaBisfOmas OTpaXkaeTcs B TPEeOOBAaHUAX K MOJATOTOBKE OOYdYaIOUIMXCS B
YaCTH:

e 0oO0wiel cucTeMbl 3HAHUM: colepkKaTelbHbIe IPUMEPBI HCII0JIb30BAaHHUSI MaTEMAaTHUYECKUX

U7 U METOJIOB B MPOGECCHOHATBHON ACSITELHOCTH;

® yYMEHMIl: pa3in4uii B ypoBHE TPeOOBAHUN K CI0KHOCTH IPUMEHSIEMBIX AJITOPUTMOB;

® [PAKTUYECKOTO MCIIOJIb30BAaHMS MPUOOPETEHHBIX 3HAHUN M YMEHUI: HHIUBUAYAIBHOTO
y4eOHOro OmbITa B  IOCTPOCHMM  MAaT€MaTHYeCKMX  MOJEJNEH,  BbINOJIHEHUE
HCCIIEJOBATEIILCKUX IIPOCKTOB.

Conepxanuie y4eOHOM AMCUUIUIMHBI Pa3padOTaHO B COOTBETCTBUUM C OCHOBHBIMH

COJIep>KaTeJIbHBIMU JIMHUSAMH 00y4€HUsS] MaTeMaTHKe:

e anreOpanyeckas IMHHUS, BKIIOYAIOIIAs CUCTEMATU3AUIO CBEJICHUN O YMCIIaX; U3yYCHHE
HOBBIX M 0000IIEHUE paHee N3YYEHHBIX Oonepanuii (BO3BEICHUE B CTEIICHb, N3BICUCHHE
KOpHs, JOrapu(pMUpoBaHue, CUHYC, KOCUHYC, TAHT€HC,KOTAHICHC U OOpaTHbIE K HUM);
U3y4yeHHE HOBBIX BHUJIOB YHCJIOBBIX BBIPQXEHUH U (OPMYI; COBEPIICHCTBOBaHHE
IIPAKTUYECKUX  HABBIKOB W BBIUMCIMTEIBHOM  KyJIbTYpBl, pPacIIUPEHHE U
COBEPILICHCTBOBAHUE alreOpandeckoro ammapara, C(OPMHPOBAHHOTO B OCHOBHOM
LIKOJIE, U €r0 IPUMEHEHHE K PEIICHUI0 MaTEMaTUYECKUX U NPUKJIAJIHbIX 33/1a4;

® TEOpEeTUKO-(QYHKIMOHAJIbHAS JMHMS, BKIIOYAIOIIAasl CUCTEMATHU3AlMI0 U pPacHIMpEeHue
CBEICHUI O (YHKIMAX, COBEPIICHCTBOBaHWE TIpapUyecKuX YMEHHIA; 3HAKOMCTBO C
OCHOBHBIMM HMJESIMM U METOJIaMH MaTE€MaTHYEeCKOro aHaju3a B 00beMe, M03BOJIAIOLIEM
UCCIIEIOBATh dJEMEHTapHble (YHKIMM M pemarh MPOCTEHIINE TeOMETPUYECKHE,
bu3nueckue u Jpyrue NpuKiIagHble 3a1a4H;

e JIMHUS YpPAaBHEHUH W HEPaBEHCTB, OCHOBaHHAas Ha IIOCTPOCHUHM U HCCIEI0BAHUU
MaTeMaTUYECKUX MOJENel, Iepecekalomasics ¢ airedpandyeckoi U TEOpPEeTUKO-
(GYHKUMOHAIBHON JTUHUSMU U BKJIIOYAIOLIAs Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU
anreOpandecknx NpeoOpa3oBaHUil JUIsl peIIeHHUs] YpaBHEHHH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTH U MCCIENOBATH MpOCTEHIINE MaTeMaTHYeCKue
MOJIEM TpH pEeHIeHUH NPUKIATHBIX 334ad, 3a7ad M3 CMEXKHBIX U CIEHHaJIbHBIX
JUCLIUILINH;

® reoMeTpuyecKas JUHUS, BKJIIOYAIOLIast HarJsAHbIe MIpe/ICTaBICHUS 0
IIPOCTPAHCTBEHHBIX (UIypax U HM3yuYE€HUE HUX CBOWCTB, (POPMHUpPOBAHUE U Ppa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPaXXEHMS, Pa3BUTHE CIIOCOOOB I'€OMETPUYECKUX H3MEpPEHUil,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB JJISl PEUICHHUS] MAaTEMaTHUYE€CKUX U MPUKIIATHBIX
3az1ay;

e CcToXacTM4ecKkas JIMHHSA, OCHOBaHHas Ha pa3BUTUM KOMOWHATOPHBIX yMEHUH,
IIPEJICTAaBICHUA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKpPYXKAKOIIETO
Mupa.

B paboueii mnporpaMMe KypCHMBOM BBIAEIEH MaTepuall, KOTOpPBIH OTBOJIUTCS Ha
CaMOCTOSITENIbHOE M3y4yeHHE OOydYaloUMMHUCS U 0OpU HU3YyYEHHM Y4eOHOM JHMCLUIUIMHBI
«MartemaTHKa» KOHTPOJIIO HE MOJUIEKUT.

N3yuenue oOmieoOpa3oBarenbHOW y4yeOHOM AMCHUIUIMHBI «MartemaTtukay 3aBepliaercs
Qg QepeHIIMPOBAHHBIM 3a4€TOM B IEPBOM CEMECTPE MIK3aMEHOM BO BTOPOM CEMECTpE.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE



VYyeOHast 001eodpazoBaTebHas JUCIUTIIHHA «MaTeMaTHKa»BXOIUT B COCTAB MPEIMETHOM
obnmactu «Matemaruka u uHpopMatukandI'OC COO u obmeodpazoBarenbHoro mukia [ITIICC3
cnerransHocTr 44.02.01 JomkonsHOe 00pazoBanue(6a3oBas MOATOTOBKA).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue cojepxanus ydeOHOW AUCHUIUIMHBI «MaTemaTukay 00ecleurnBaeT JIOCTUKEHUE
CTYJCHTAMHU CJEIYIOIINX Pe3yJIbTATOB:
® JIUYHOCHMHBIX:
c(OpMUPOBAHHOCTH IMPEJICTABICHUI O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UEAX U METOJIaX MAaTEMaTUKH;

— IIOHMMaHHME 3HAaY€HUE  MaTeMaTHKe Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4YacTu OOlIeYenoBedecKoil
KyJBTYpPbl 4€pe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUA MAaTEMaTUKE, DSBOJIIOLUCH
MaTeMaTHYeCKUX HJICH;

— pa3BUTHE JIOTUYECKOI0 MBIILLUIEHMUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMO IS
Oyaymell npodeccHOHaIbHONW MeSITeNbHOCTH, A NPONOJDKEHHsS OOpa3oBaHUS MU
camMo00pa3oBaHus;

— OBJaJeHHE MaTeMaTHYEeCKUMH 3HAaHMSIMU W YMEHHMSIMM, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKU3HU, JJI1 OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JAMCLUMILIMH U
JUCLHUIUIMH MPO(eCCUOHAIBHOIO LMKJIA, AJs HOJIy4YeHus: oOpa3oBaHMs B 00IacTsIX, HE
TpeOyIoLMX yriyOJIeHHOW MaTeMaTHUeCKON MOIrOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, Ha
IPOTSKEHUM BCEW KU3HU; CO3HATEJIbHOE OTHOUIEHHE K HEIPEPHIBHOMY OOpPa30BAHUIO
KaK yCJIOBHE yCHEIIHONW NpoeCCHOHATBLHON 1 00LIECTBEHHON AEATENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CAMOCTOATEIBHOW TBOPYECKOM M OTBETCTBEHHOM
JESATEIILHOCTH;

— OTHOUIEHHUE K MPO(peCCHOHABHON JESITENbHOCTH KaK BO3MOXKHOCTb Y4acTHE B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

® MemanpeoMemHbix:

— YMEHHE CaMOCTOSITEIbHO OIpPEAENATh ILENU JACITEIbHOCTH U COCTaBIATH IUIAHBI
JIEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JEATENBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHIKEHUS MTOCTABIEHHBIX
Heneil M peanu3alud IUIAHOB JIESTEIbHOCTH; BBIOMpAaTh YCIEUIHbIE CTpPAaTerMu B
Pa3IUYHBIX CUTYaLUsAX;

— YMEHHE IMpPOIYKTUBHO OOIIaTbCcd M B3aUMOJEWCTBOBAaTh B IPOIECCE COBMECTHOM
JeSITEIbBHOCTH, YUUTHIBATh MO3ULUU JPYTUX YYAaCTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BIIQJICHWE HaBBIKAMU I[103HABATEIbHOH, Y4eOHO-MCCIEIOBATEIbCKOW W IMPOEKTHOU
NeSITEIbHOCTH, HaBbIKaMU pas3pelieHue MpolieM; CHoCcOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pElIeHHs] MPaKTHUYECKUX 3ajad, MPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMAIIMOHHO-TIO3HABATEIbHON
NEATEIIbHOCTH, BKJIIOYas YMEHHME OpPHUEHTUPOBATHCA B Pa3jIMYHBIX HCTOYHUKAX
uHpoOpMalMy, KPUTHUYECKHM OLIEHUBAThb W  UHTEPIPETHPOBATh  HHQPOpPMAIHIO,
MOJIy4aEMYIO U3 Pa3JINYHBIX HICTOYHHUKOB;



BIIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SCHO, JIOTMYHO M TOYHO M3J1aratb CBOXO
TOYKY 3PEHMS, UCII0JIb30BaTh AICKBATHBIC SI3bIKOBBIE CPEIICTBA,

BJIaJICHHE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMH KaK OCO3HAHHE COBEPIIAEMBIX
JEUCTBUHM U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, I'PAHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEACTB U UX JOCTHIKECHMUS,
LEJICYyCTPEMJIEHHOCTh B IIOMCKAaX M TPUHATHA pelleHuil, cooOpa3suTeNnbHOCTh H
UHTYMLUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEICTABICHUN; CIIOCOOHOCTh
BOCIIPMHUMATB KPAacoOTy X FTapMOHHIO MUDA;

npeomemmuuix:

c(OPMHUPOBAHHOCTD MPEIJIOKEHUH 0 MaTeMaTHKe KaK YaCTb MUPOBOW KYJIbType U MECTE
MaTeMaTHKe B COBPEMEHHOHN IMBHJIM3ALMM, CIIOCOOAX ONUCAHUA SBJICHUH peabHOro
MHpa Ha MaTEMaTUYECKOM S3BbIKE;

c(OPMHUPOBAHHOCTb TPEACTABICHUN O MaTEeMaTHYECKHUX IMOHATUAX KaK Ba)KHEHIINX
MaTE€MaTUYeCKUX MOJEIAX, MO3BOJIIOIIMX ONMCHIBATh U U3Yy4aTh pPa3HbIE IPOLECCHl U
ABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MAaTEMAaTHYECKUX
TEOpHI;

BJIAJICHAE METOJaMHU JOKa3aTeNbCTBA U AJIFOPUTMOB PEIICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHAAPTHBIMU IIPUEMAMHU DELICHHs PALMOHAIBHBIX W HUPPALHUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHCIIE JJIS TIOUCKA
IIyTH PELIEHUI U WUIIOCTPALUN pENICHUSI YPABHEHUN U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPECTABICHUN 00 OCHOBHBIX NOHATUSAX MaTEMaTHUYECKOr0 aHAJIN3a
U UX CBOWCTBAax, BJIAJCHHE YMEHHEM XapaKTepuU30BaTh NOBEJCHUE (DYHKIIHIA,
UCIIOJb30BAaHUE  TIOJYYEHHBIX 3HAQUYEHHMH JUI1  ONMCAHMUA aHaJIM3a  PEaJbHBIX
3aBUCHUMOCTCH;

BIIaJICHUE OCHOBHBIMM IOHATUAMU O IUIOCKMX U NPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTB; C(OPMHUPOBAHHOCTb YMEHHH paclo3HaBaTh
reoMeTpuyeckue (Urypbl Ha 4epTekax, MOJEISIX U B PealbHOM MHUpE; NPUMEHEHHE
U3YyYEHHBIX CBOWCTB reOMEeTpUYecKUX (Guryp u Gopmyn Juist pelieHus] FeOMEeTPUUECKUX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

c(OpPMUPOBAHHOCTh ~ NPEACTABIEHUH O Tpoleccax U  SBICHUSAX, HMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSIX B pPEaIbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTApHOW TEOPUM BEPOATHOCTEH; YMEHUE HAaXOIUTh
OLICHUBATh BEPOSATHOCTh HACTYIJICHUS! COOBITHM MPOCTEUIINX MPAKTUYECKUX CUTYaIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

BJIaJICHUEC HaBbIkaMu wucnosib3oBanus GeoGebra, AdvancedGrapher, Mathcad mpu
peLICHUN 3a1ay.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

MaremaTtuka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYCCKOU
nestenbHOCTH. llemm W 3amaum M3ydyeHWs MaTeMaTHKH TpPU OCBOeHWHU creruanbHocTréd4.02.01
JlomkosibHOE 00pa3oBaHue(6a3oBas NOArOTOBKA).

AJITEBPA

Pa3BurHe NoHATHSA O YHCTIE

Lenbie u paunoHanbHble uucna. JleficTBUTeNnbHbIE 4YHcha. [Ipubnudicennvie 6bIYUCTEHUS.

Komnnexcnvie uucna.
KopHu, crenenu u jiorapupmbi

Kopuu u cremenn. KopHu HarypajibHOM CTENEHM M3 4MCla M WX cBoiicTBa. CTeneHu ¢
palMOHAIBHBIMHM TOKa3aTeIsiMU, WX CcBoicTBAa. CTerneHH ¢ JeHCTBUTEIBHBIMU IMOKa3aTeNIsIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NOKazameem.

Jlorapudm. Jlorapupm umciaa. OCHOBHOE JIOTApUIMUYICCKOE TOXKACCTBO. JlecATHYHBIE W
HaTypayibHbIe orapudmsl. [IpaBuna aeiictBus ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanne  anareOpamveckux BbIpaxeHuil. [IpeoOpasoBaHue  palMOHANBHBIX,
UPPaLMOHATIBHBIX, CTETIEHHBIX, MTOKA3aTeNbHBIX U JTOTapU(PMUUECKUX BbIPAKCHUIA.

Ilpakmuueckue 3anamus

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUUCICHUNH. OUHAHCOBOE MJIaHUPOBAHUE.

[IpeoOpazoBaHre paMOHAIBHBIX U UPPAITMOHATHHBIX BRIPAKCHUH.

Perenue nppaimoHanbHbIX YpaBHEHUM.

[IpeoOpaszoBanue norapupMUIECKUX BBIPAKCHUN.

Pemenue norapudmuueckux ypaBHEHHIA.

Pemenune norapupMudeckux HEPaBEHCTB.

Pemrenue nokazaTenbHBIX YpaBHEHUI.

Pemenue nokasarenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA
Panuannas mepa yrna. BpamarensHoe apmkenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIa.

OcHoBHbBIE TPUTOHOMETPUYECCKHE TOKIECCTBA

@opmynsl npuseneHus. Popmynsl cioxeHusd. Dopmyibsl yaBoeHUsA. Popmynvl noi06UHHO20
yena.

IIpeoOpa3oBaHus npocTelINX TPUTOHOMETPHYECKUX BbIPAKEHUH

[IpeoOpa3oBaHre CyMMBbl TPUTOHOMETPUYECKHX (PYHKIUN B MPOU3BEICHHE W MPOU3BEJICHUS B
CyMMY. Buipaoicenue mpueoHomempuieckux QyHKyull yepe3 maHeenc nol08UHHO20 ap2yMeHma.

Tpuronomerpnyeckne ypaBHeHHsl 1 HEPABEHCTBA

HpOCTCfII.HHC TPUTOHOMCTPUUCCKHUC YpaBHCHUH. Hpocmedwue mpucoHomempuiecKue
HepaeeHcmed.



OOpaTHbIe TPUTOHOMETPUYECKHEe (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus

CooTHOIIEHNSI MEXIAY TPUTOHOMETPUIECKUMHU (PYHKIUSMHU OJHOTO apryMEHTa.
[TpumeneHunedopMy ClI0KeHHsI U ABOMHOIO apryMeHTa.

ToxnecTBeHHbIE TPe0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAKECHUH.

Pemienue nmpocTelnx TPUroHOMETPUIYECKUX YPaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

@Oyukuun. OO0IacTh onpenencHUus U MHOXKECTBO 3HAYCHWIA; rpaduk (yHKIUU, TOCTPOSHUE
rpadukoB pyHKUMHN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

CaoiictBa  (QyHKOuM. MOHOTOHHOCTb,  YETHOCTb, HEYETHOCTb, OI'PaHUYEHHOCTb,
NepuoaNYHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HauOoJblliee U HAaMMEHbIlee 3HAUYCHUS,
TOUKU FKCTpemyMa. ['padpmueckas mHtepnperauus. [Ipumepsl (GyHKIMOHATBHBIX 3aBHCUMOCTEH B
peasibHBIX TMpolleccax U sBIEHUsX. Apudmernueckue omepanuu Haa (yHkuusaMu. CroxxHas
¢bynkuus (koMno3unus). [lonamue o Henpepbl8HOCMU PYHKYUU.

Oo0patuble dyukuun. Obracmv onpedeneHuss u 061ACMb 3HAYEHUL 0OpaAmMHOU GYHKYUU.
I'pachux obpamnou ¢hynxyuu.

Crenenunble, NoKa3aTejibHble, JJorapupmMuuecKkue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rTpadukoB. [lapayieNbHBI TEPEHOC, CHUMMETPUS OTHOCHTEIBHO Ocei
KOOPJHMHAT, U CUMMETPHUSI OTHOCHUTEIbHO Hayala KOOPAMHAT, CUMMETPHUS OTHOCHUTENIBHO IMPSIMOMN
Y=X, pacTs’)KEHHE U CXKaTUE BJOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenne rpadukoB GyHKIUH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaresnbHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenvrocmu. Cywecmeoganue npeoena  MOHOMOHHOU
ocpanuyennou  nocireoogamenvhocmu. CyMMHpPOBaHHE TOCJIENOBaTeNbHOCTEH. beckoHeuHO
yObIBaroI1asi TeOMETpUYecKasi IpPOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUYECKUH U (PU3HUECKUI CMBICII.
VYpaBHeHue kacareiabHOW K rpa@uky gyHkuuu. I[Ipons3BojHbBIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
yacTHOro. IIpou3Bo/HBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIuMH. [IpuMeHeHHe NTPOM3BOAHOM K
HCCIeNOBaHUI0 (YHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuoi @yukyuu u
KOMRO3Uyuy hyHKYui.

[IpuMeps! HCTIOAB30BaHMS IPOU3BOAHON [Tl HAXOXKACHUS HAUITYy4YIErO PEMICHHS B TPUKJIIAHBIX
3ajavax. Bropas npousBojHas, ee reoMeTpuuecKuil U pu3ndeckuit cMbica. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (OPMYITOi B rpaduKOM.

IlepBooOpa3nas u uHTerpaji. I[IpumeHeHHe ONpeAeNeHHOro HMHTErpana JUlsl HaXOXACHHUS
wionaau KpuBosinHelHoW Tpaneuuun. ®opmyna Herotona-JleiOnuna. [Ipumepbl npumeHeHUs
UHTerpaja B (U3MKe U T€OMETPUH.

Ilpakmuueckue 3anamus

[Tpumenenue npasui u Gopmyn JudepeHInpOBaHUS.

HuddepenurpoBanue CI0XKHBIX (QYHKITHI.

[TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHHA.
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Brruncienue HCOMPCACIICHHLIX UHTCTPAJIOB.
Brrancienue OIMPECACIICHHBIX HHTCI'PAJIOB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHMsI U CHCTeMbl ypaBHeHMiM. PainmonanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHBIE M
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI HX pelIeHUs (pazoKeHHne Ha MHOXHUTENU, BBEJCHHE HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKA, TPaUIECKHII METO).

HepaBencrBa. PannoHanbHble, MppalMOHAJIbHBIE, TOKA3aTEIbHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHbBIE TPUEMBI UX PEIICHHUS.

HUcnoab3oBanue ¢cBOMCTB U rpapukoB PyHKUMH NPU peliecHUHd YPABHEHU M HEPABEHCTB.
Meroa unrepBanoB. M300pakeHne Ha KOOPJMHATHOM TJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUMN
1 HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHYeCKUX METOAOB JUIsl PEUICHUsl COJEp KaTeNIbHBIX 3a7ad U3 Pa3IMYHbIX
o0JacTeil HayKH U TPaKTHKH.

WNHutepnperanus pe3ysbTara, yueT pealbHbIX OrpaHUYCHUI.

Ilpakmuueckue 3anamusn

Pemrenne HepaBeHCTB € MOMOIIBIO METOA HHTEPBAJIOB.

Pewrenne cucreMm ypaBHEHUN.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEM
JJ1eMeHThl KOMOMHATOPHKH

OcHoBHbIE MOHATUS KOMOMHATOPUKHU. 3a/1auydl Ha TOJCYET YMCia pa3MElIeHUi, MepecTaHOBOK,
coueranuii. Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OumHoma Hprorona. CaoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronpHuk [lackams.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHEe, BEpOATHOCTh COOBITHSA, CIOXKEHME U YMHOXKEHUE BeposTHocTel. [lowamue o
He3asucUMocmu cooblmutl. JJUCKpemuas ciyuainas 6eIuduta, 3aKkoH ee pacnpeoenenus. Yucnogvle
xapaxmepucmuxku OUCKpemHou cryyatinou eeauyunsl. Ilonamue o 3akone 6016wuUx yucel.

Jj1eMeHThI MAaTEMATHYECKOH CTATUCTHKH

[IpencraBnenne MaHHBIX (TaOMUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vibOpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0auax MmamemamuiecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0ay ¢ npumeHeHuem 6epoSmHOCIHbIX Memo008.
Ilpakmuueckue 3anamus
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneH i, COYeTaHIH 1 IEPECTAHOBOK.

I'EOMETPUA



IIpsiMmble ¥ MJII0CKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JBYX HpsSMbIX B IpocTpaHcTBe. [lapaienbHOCTh HpsIMOH U
wiockoctd. [lapamnensHocTs  miiockocTeidl. IlepneHAMKYISPHOCT, MPSMOW M IUIOCKOCTH.
[TapamtenpHOCTh IUTOCKOCTER. [lepneHauKynspHOCTh IpsMOM M IuIocKocTu. [leprnieHaukymsap u
HaKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYyrpaHHBIN yrojl. YTojl MEXAy IMJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD JBYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHus MNPOCTPAHCTBA: MapaUICNbHBIM MEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapamnensHoe mpoekTupoBaHue. Ilowads opmoeonanrvholi  npoexyuu. V3o0paxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKA. Passepmka. MHuozoepannvie yenvl. Buvinykivie
MHo2oeparHuku. Teopema Junepa.

[Tpusma. [Ipsimast u nakronnas npusma. [pasunbHas npusma. [apamrenenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

Cummetpun B KyOe, B apajuieuIeie, B IPU3Me U MUPaMHU/IE.

Ceuenus Ky0a, IpU3MbI U MTUPAMUJIBL.

[IpencraBienre o MpaBUJIBHBIX MHOTOTpaHHHUKaX (TeTpa’zpe, KyOe, OKTadJpe, AOJEKa’aApe U
HUKOCAdIPE).

TeJia U MOBEPXHOCTH BpallleHUS

Hunuaap u  koHyc. YceueHHBbIH KoHyc. OcHOBaHWE, BBICOTAa, OOKOBas IOBEPXHOCTH,
oOpasytomiasi, pazBeprka. OceBble CEYCHHS U CEUCHHS, TTapAIJICTbHBIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3menennus B reomeTpuu

O06mwem u ero u3mepenue. MHrerpansHas Gpopmyia oobema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyIThl
o0beMa nupamuibl U KoHyca. @opMyiiel 00beMa mapa u iomaau chepsl.

[TogoOue Ten. OTHOLIEHUE TUTOMIAEH TOBEPXHOCTEN M 00BEMOB TTOTIOOHBIX TEI.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (IekapToBa) CUCTEMa KOOPJIMHAT B IpocTpaHcTBe. PopMmysia pacCTOSIHUS MEXKTY
JABYMS TOUKaMH. Y paBHEHUsI C(EPbL, nI0CKOCMU U NPAMOU.

Bextopsl. Monynbs BekTopa. PaBeHcTBO BekTOpoB. Cli0XkKeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasnoskeHue BekTOpa IO HaANpaBiICHUSAM. YIOJI MEXIy AByMs Bekropamu. IIpoexnus
BEKTOpa Ha ocb. KoopauHaTel BekTopa. CKaasipHOE TPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUU MAaTEMAaTUYECKUX U PUKIIAHBIX 3a1a4.

Ilpakmuueckue 3anamusn

[IepnieHqUKYISAp U HAKJIOHHAS K TUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPJIMHATHBIN METO/.

Brruucienne 005eMOB MHOTOIPAaHHUKOB U TEJI BpaIlleHHs!.
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Tembl 17151 caMOCTOSITEILHON PaboThI

HenpepsiBabie 1po6u.

[TpriMeHeHue CIOXHBIX MPOLIEHTOB B 9KOHOMUYECKHX pacyeTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HaYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a1aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['padmyeckoe penieHue ypaBHEHHI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHus 1 UX IPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

HccenenoBanue ypaBHEHHUM U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpn peanmuzanmu copepkaHus 0O0IIEOOpa30BATENBPHON MUCHUIUIMHBI «MaTremaTHka» B
npenenax ocoenus: OITOII CITO no cnenmansHocTH 44.02.01 [JomkonsHOE 0oOpa3oBanue (6azoBas
MOJIrOTOBKA) MaKCUMallbHas yyeOHasi Harpy3ka o0yJaromuxcs cocTaBisier — 234 yaca, B TOM YHUCIIe
aynuTopHas (oOs3aTenbHas) yueOHas Harpy3ka oOy4arolIuXcsi, BKIOYas MPAKTUYCCKUE 3aHATHS, -
156 uacoB, BHeayaUTOpHAs CaMOCTOSTEIbHAs paboTa oOydarommxcs — 66 4yacoB, KOHCYJIbTAIlUU —
12 yacos.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHasi yueOHAsi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4MucJie:
JEeKIHH, 113
YPOKH

Beenenue 2 2 -

1. Pa3zButne noHaTus o yucie 6 4 2

2. KopHn, crernenu u jorapudmMbl 22 8 14

3. IlpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE 8 6 2

4. KomOuHaTopuka 8 6 2

5. KoopauHaThl 1 BEKTOPBI 8 6 2

6. OCHOBBI TPUTOHOMETPUU 22 14 8

7. @yHKIMH U TpaduKu 14 12 2

8. MHOrorpaHHUKH U KpYIJIble Tea 14 12 2

9. Hauana maremMaTuyeckoro aHaamsa 20 14 6

10. laTerpan u ero npuMeHeHne 10 6 4

11. DneMeHTBI TEOpUM BEPOSTHOCTEH H 8 8 -

MaTEeMaTHYeCKON CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 14 10 4

Hroro 156 108 48

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas padora 66
Koncynpranuu 12
[Ipomexyrounas atTectauus B popme nudpepeHIpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero \ 234
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB 1€ATEIbHOCTH 00YYAIOLIUXCS
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MAaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

MH()OPMAITMOHHBIX TEXHOJOTHUAX U MIPAKTUYECKOMN JACSITCIBHOCTH.
O3HakoMJIeHHE C LEMsIMU M 33JlayaMd HU3y4YeHUsS MaTEeMaTUKH TNpU
ocBoeHuucnenuaabaoctr44.02.01 JomxkonpHoe 0Opa3oBaHueE.

AJI'EBPA

PazBuTne nousitus o
qucie

Bemonnenne apudmernyeckux JEHCTBUIM HaJ UYMCIaMH, COYeTas
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxnenue npuOIMKEHHbIX 3HAYEHWM BEJIMYUH W IOTPEIIHOCTEH
BBIYUCIICHUH (a0CONMIOTHOM M OTHOCHTENBHOI); CpaBHEHHE YHUCIIOBBIX
BBIPKEHUM.

Haxoxaenne ommOoK B MpeoOpa3oBaHMIX U BBIYUCICHUSX (OTHOCUTCS
KO BCEM IIYHKTaM IPOrPaMMbl)

KopHn, CTeIeHH,
Jorapu(pmsl

O3HakoMJIEHME C TIOHATHEM KOpHSA N-il CTeNneHH, CBONCTBAMU
pasivKaJioB U NpaBUJIaMH CPaBHEHMS KOPHEH.

DopMyIMpPOBAHKE ONPEACIICHNUS KOPHS U CBOMCTB KOPHEW, BBIITOJIHEHUE
IIPUKUIKY 3HAYECHUS KOPHS.

[IpeoOpa3oBaHre 4YUCIOBBIX UM OYKBEHHBIX BBIPAKEHUH, COAEpIKAIIUX
pasuKasbl.

Bremonnenne pacdeTtoB 1o GopMmyiaM, COAEpKAIINM  paJUKaIb,
OCYILECTBIISA1 HEOOXOIUMBIE MTOACTAHOBKH U IPe0Opa3oBaHMsL.
OmnpeneneHue paBHOCWIBHOCTH BBIpaXEHHM C panukanamu. PemeHue
VPPALMOHAIIBHBIX YPABHEHU.

O3HaKOMJIEHHE C TOHITUEM CTENEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
Haxoxxnenue 3HaYeHMH CTENEHH, HUCHOIb3ysAd IPH HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuceiBaHUEe KOpHA N-ii CTeNmeHW B BHJE CTENEHH C JIPOOHBIM
MoKa3zaTeJieM U Ha00OopOT.

DopMynMpOBaHUE CBOWCTB CTENEHEH. BbIUKCIIEHHE CTENeHe ¢
palMOHAJIBHBIM  II0KAa3aTeJeM, BBINOJHEHUE IPUKHJIKH 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YMCIOBBIX UM OYKBEHHBIX BBIPAXKEHUH, COAEpKaIIUX
CTEIEHU, IPUMEHSS CBOMCTBA. PellleHne oKa3aTeNbHbIX YPaBHEHUN.
O3HakoMJIEHHE C IPUMEHEHUEM KOpPHEHW M CTeleHel NMpH BbIYKUCICHUU
CPEIHMX, [EJICHUM OTpe3Ka B «30JIOTOM ce4eHuu». PelieHue
IIPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajnredpanmyecKkux
BbIPAKEHH I

BrimonHenune mnpeoOpa3zoBaHMi BBIpOKEHHM, NpUMEHEHHEe (opmyl,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEN U JorapudMoB.
Onpenenenue o0jacTH JOMYCTUMBIX 3HAUEHHH Jorapu(Muyeckoro
BbIpaxkeHUsl. Pemienune norapupmMuueckix ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATHUHA

N3yuenue paguaHHOTrO METOAA U3MEPEHHUSI YIJIOB BPAIICHUS U UX CBS3H
¢ rpagycHoit Mepoit. M3o0paskeHune yriioB BpalleHUs Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOIOKEHUEM.

dopMyupoBaHUE ONpEAEICHUNH TPUTOHOMETPUYECKUX (GYHKLUUN s
YIJIOB ITOBOPOTa M OCTPBIX YIVIOB NPSAMOYTOJIBHOTO TPEYrOJbHHUKA M
00BSICHEHHE UX B3aUMOCBSI3H.
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OcHoBHbIE [IpuMeHEeHHEe  OCHOBHBIX  TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BHIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O OXHOU H3
TOKAECTBA HUX
IIpeoOpa3oBanus N3yueHre OCHOBHBIX (OPMYIT TPUTOHOMETPUHU: (OPMYIBI CIOXKEHUS,
npocreimux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKUX | IIPOU3BEJIECHUE U IMIPOU3BEAECHHA B CYMMY U IPUMEHEHHE IIpU
BbIPa:KeHU BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPDAKEHUA U
YIPOILEHUS ET0.
O3HaKOMJICHME CO CBOHMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY)KHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT IPUBEICHHS
IIpocreiimme Pemenne no dopMynaMm v TPUTOHOMETPUYECKOMY KPYTY MPOCTEUIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUUYECKUX YPAaBHEHUH.
YPaBHeHHS u| [Ipumenenne oOIMMX METOAOB pEIIEHUs YpaBHEHWH (IIpUBEICHHE K
HEepaBeHCTBa JMHENHOMY, KBaJJpaTHOMY, METO/l pPa3JIO’KEHUsl HA MHOXKUTEIIU, 3aMEHbI
NEPEMEHHOI) IPU PELICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
APKKOCHHYC, W3ydeHne onpenenceHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHe HX, H300paKEHHUE HA EIWHUYHON OKPYKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.

ITonsiTue 0
HeNpepbLIBHOCTH
byHkunn

O3HakoMJIEHHE C MOHATUEM IEPEeMEHHOH, MpuMepaMH 3aBUCUMOCTEH
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Tpaduka, OnpeseieHne NPUHAIEKHOCTH
touku rpaduky Qynkimuu. Onpenenenue mo (Gopmyiie NpocTermei
3aBUCUMOCTH, BHAa ee rpaduka. Beipaxenue no ¢dopmysne ogHOH
MIEPEMEHHOM Yepe3 Apyrue.

O3HakomIIeHHE ¢ onpeeneHreM QyHKINUU, GOpMyJIUpPOBaHHUE €rO.
Haxoxaenue obiactu onpenenenus u 00JacTi 3HaYeHUN PyHKIMU

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEPNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX Hpolueccax
U SIBJICHUSIX

O3HakomJieHHE C HpuMepaMH (YHKLIHMOHAIbHBIX 3aBUCUMOCTEH B
peaIbHBIX MpoLIeccax U3 CMEXHBIX TUCLHUIUIMH.

O3HakOMJIEHHME C [JOKa3aTelbHBIMU PACCYKIEHUSAMH HEKOTOPBIX
CBOMCTB JIMHEHHOM M  KBaJpaTUYHOW  (YHKIMH, MpoOBeIeHUE
UCCIIE/IOBaHMsI JIMHEHHOM, KyCOYHO-TIMHEHHOH, ApoOHO-IMHEHHON u
KBaJpaTUUHOM (yHKIMH, mocTpoeHue ux rpadukoB. Iloctpoenue u
yreHue rpa¢pukoB GpyHKuui. MccnegoBanue QyHKIMH.

CocraBnenve BUAOB (QYHKIUI 110 JaHHOMY YCIIOBHIO, pPELICHHE 3a]ad
Ha DKCTPEMYM.

Brinonnenue npeoOpa3zoBanuil rpaguka QyHKIIMI

OOpaTHble pyHKIMHT

Wzyuenune nouamus obpamuoi @yHKkyuu, onpeoeieHue 6uoa U
nocmpoeHnue epaguxa oopamuou QyHKyuu, HaAxoxcoeHue ee obaacmu
onpedenenus u oonacmu 3uadenuti. [IpuMeneHne cBOMCTB GyHKIUN TpU
UCCIICIOBAaHUH YPAaBHEHU M PEIICHUH 33/1a9 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (PYHKIIUU

CreneHHble,
NoKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

Brruncnenue 3HaueHHi GyHKIMN IO 3HAYEHUIO apryMeHTa.
Omnpenenenne MOJOKEHUSI TOUYKM Ha Tpaduke MO ee KOoopAuHaTaM U
HA000pOT.

Hcnonp3oBanne cBOWCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHUM CTETICHEH

¢pyHknun. U JIorapu(MoB.
OopatHbIe [Toctpoenue rpaMKOB CTENEHHBIX U JOTAPUPMHUUECKUX PYHKIIHH.
TpUroHoMeTpuyeckue | PerieHne mokasaTelnbHbIX W JIOTapU(PMUYECKHX YpaBHEHUH W
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$GyHKIMH HEPaBEHCTB 10 M3BECTHBIM alropuT™MaM. O3HAaKOMIIEHHE C MOHATHEM
HETPEpPhIBHON TNeproAnyYeckord (GyHKUUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.
O3HaKkOMJICHHE C TOHATHEM TapMOHUYECKHX KOJICOAHUH M MpUMepamMu
rapMOHUYECKHUX KOJeOaHWM Ui ONUCaHMs HpPOLECCOB B (DU3HUKE U
JOpyrux o0JacTsax 3HaHUS.
O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuoauuecKkol ¢yHKuuu,
¢dbopMynupoBaHUE CBOWCTB TAaHTEHCA W KOTAHTEHCA, MOCTPOCHUE WX
rpa¢guKoB.
[lpumeHenne  CBOMCTB  (YHKUMH Ui CpaBHEHUS  3HAYCHHUI
TPUTOHOMETPUUYECKUX  (DYHKIMM, peleHuss TPUIOHOMETPUUYECKHX
YpaBHEHUM.
Ilocmpoenue epaghuxosobpammuvix mpucoHomempudeckux QyHKyui u
onpeoenenue no papuKam ux ceocms.
Beinosninenue npeodpa3oBanus rpaguKkoB
HAYAJIA MATEMATHYECKOTI'O AHAJIM3A
MocaenoBarenbnocTu | O3HAKOMJIEHHE € MOHATHEM  YHCIOBOW  IOCIEA0BATEIbHOCTH,

crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCH.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYMCICHHUS CYMMbl OCECKOHEYHO  yObIBaroIei
F€OMETPUYECKON TPOTPECCUMN.

Pemienne 3amau Ha npuMeHeHHE (GOPMYNIBI CyMMbl OECKOHEYHO
yOBIBaOIIEl FEOMETPUYECKON IPOrPECCHH

IpousBoanass u ee| O3HaKOMJICHHE C IOHATHEM IIPOU3BOJHOM.
NpUMeHeHue N3ydeHue u GpopMyaupoBaHUE €€ MEXAaHMYECKOI'O0 U I€OMETPUUYECKOIO
CMBICJIa, U3YYEHUE AITOPUTMAa BBIYMCIEHUS MTPOU3BOJHON HA IpUMEpE
BBIYUCIICHUS] MTHOBEHHOW CKOPOCTH U YIJIOBOTO KO3 QUIMEeHTa
KacaTeJIbHOM.
CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.
VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJIUIBl MPOU3BOAHBIX
AIIEMEHTApHbIX (QYHKUMM, npumeHeHHe i JuddepeHIMpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.
W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.
[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHON HCCIENOBaHUS (QYHKIUH,
3aJaHHOH (OpMYIIOH.
VYcraHoBieHHE CBSI3M CBOMCTB (YHKIMM M TNPOM3BOJHOW IO HX
rpagukam.
[IpuMmeHeHre NpPOU3BOJHOM [JIi PEUICHUS 3aad HAa HaXO0XKICHHUE
HauOOJIbIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HaXO0XKJICHHE IKCTpeMyMa
IlepBooOpa3nas u| O3HaKOMJIEHHE C TIOHATHEM MHTErpajia 1 MepBOOOpa3HOM.
HHTerpaji W3yueHne npaBuiia BHIYUCICHUS NTEpBOOOpa3HON U TeopemMbl HpioToHa-
JleiiOHMIIA.
Pemenne 3amay Ha CBA3b 1NEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.
Pemenne 3amau Ha [pUMEHEHHME UHTErpaja Uil BBIYMCICHUS
(bU3UYECKUX BEJIMYMH U TIIOMACH
YPABHEHUSA U HEPABEHCTBA
YpaBHeHnust | O3HakOMJIEHHME €  TPOCTEHIIMMH  CBEACHHUAMH O  KOpPHSX
CHCTEMbI YPABHEHHIl | anreOpanyuyeckux ypaBHEHHM, MOHATHSAMM HCCIIEAOBAaHUS YpaBHEHHH U
HepaBeHncrTBa M| CUCTEM YpAaBHEHMII.
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CHCTEMbl HepaBeHCTB
c ABYMSI
nepeMeHHbIMHI

W3yuenne Teopuu paBHOCHUIBHOCTH YPAaBHEHUH M €€ INPHUMEHEHMS.
[ToBTOpEHHE 3amuCU pPELIEHUS CTaHIAPTHBIX YPABHEHWM, INPUEMOB
npeoOpa3oBaHuil  ypaBHEHHM Ui CBEACHHMS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HMPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnons3oBanue CBOMCTB M TpadukoB (yHKUMH Ui pelieHus
ypaBHeHMA. [loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHUI ¢ MpUMEHEHHEM BCEX NPUEMOB (pa3ioKeHHE Ha
MHOXHTEIH, BBEJCHHE  HOBBIX  HEU3BECTHBIX,  IOJICTAHOBKH,
rpaguIecKoro MeTo1a).

Pemienune cucrem ypaBHEHHUH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIOCOOOB.
OsnakomyieHHe C OOMMMH BONPOCAaMH pEIICHWH HEPaBeHCTB U
UCTOJIb30BaHUE CBOMCTB W TrpadukoB (GYHKIMH TpH  pEIICHUH
HEpaBEHCTB.

Pemienne HepaBeHCTB W CHUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

[Tpumenenue MaTeMaTHYeCKUX METO/IOB TSt pereHus
COZIEPIKATENbHBIX 33/1a4 W3 PAa3IMYHBIX O0JIACTEH HAyKH W NPAKTHKH.
HHTepnpeTrpoBaHne pe3yabTaToB C YUETOM PETbHBIX OTrpaHUYCHHUH

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHBIE TOHATHSA

N3ydyeHue mnpaBuiaa KOMOMHATOPUKM W TNPUMEHEHHE IpPU PELICHUU

KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3aJady METOJOM Iepedopa M MO HpaBHIY
YMHOXEHHUS.
O3HakOMJIEHME C TOHATUAMHU KOMOWHATOPHKHU: pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMHU AJIs1 UX BBIYUCIICHHUS.
OObsicHeHHe W TpUMEHEeHHEe (HOopMyI JUTs BBIYUCICHHS Pa3MELICHHH,
NIEPECTAaHOBOK M COUYETAaHUH IPU PELIEHUH 3a4a4.
Oznakomiuenue ¢ 6uHoMoM HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTHYECKHX 3a/1ad € MCIOIb30BAaHUEM MOHITHH U NPaBUII
KOMOMHATOPUKHU
JIEeMEeHTBI Teopuu| V3ydeHre KIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEposTHOCTEH. Pemenue 3anau
Ha BBIYMCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBaenue O3HakOMJIEHHME C TMPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
AAHHBIX (Tabauubl,| XapaKTepUCTUKAMU.
AUATPAMMBI, Pemenne mnpakTHuecKux 3ajad Ha OOpabOTKY 4YHCIOBBIX JaHHBIX,
rpadpuxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

DopmMyJIHpPOBKAa U TMPHUBEACHUE JOKA3aTEIbCTB MPU3HAKOB B3aHMMHOIO
PacCIIONOKEHUS NPSIMBIX U IUNIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJIENSAX PA3IMYHBIX CIIYy4aeB B3aWMHOTO PACMHOJIOKEHHS TMPSIMBIX U
IJIOCKOCTEH, ApTyMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIMPOBAHUE ONPEAECICHUM, MPU3HAKOB U CBOMCTB MapaJlIEIbHBIX
Y NIEPHEHANKYISIPHBIX MJIOCKOCTEHN, ABYTPAHHBIX U JTUHEHHBIX YIJIOB.
BrinosiHeHNE TOCTPOEHUA YIJIOB MEXKAY MPSIMBIMU, MPAMOA U
IJIOCKOCTBIO, MEXK/Y IIOCKOCTSIMU I10 ONKMCAHUIO U PaClO3HaBaHHUE UX
Ha MOJIEJIAX.

IIpumeHeHne TPU3HAKOB W CBOWCTB PACHOJIOKEHUS IMPSAMBIX U
TJIOCKOCTEN MPH PEIICHUH 3a/1a4.

16




N300pakeHre Ha pHUCYHKax UM KOHCTPYHMPOBaHME Ha MOJEIAX
NEPIEHIUKYJIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSIMBIX, TapajlIeIbHbIX
IUIOCKOCTEH, YIVIOB MEXIy HpSIMOM M IIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOCHHS.

Pemenne 3agad  Ha  BBIUMCIEHHE TE€OMETPUYECKUX  BEJIIMYMH.
OnucelBaHME PACCTOSHUSA OT TOYKM 1O IUIOCKOCTH, OT MPSMON 110
IUIOCKOCTH, MEXZAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIMMHUC
NPSMBIMU, MEXKAY MPOU3BOJIBHBIMH (DUTYpaMU B IIPOCTPAHCTBE.
DopMyIUPOBaHUE U JIOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMs, CBONCTBA).

N300pakeHre Ha uyepTexax M MOJENAX PacCTOSIHUS U OOOCHOBAaHUE
cBouX cyxzaeHuil. OmpeneneHue ¢ BBIYUCICHUE PACCTOSHUNM B
npoctpadctBe. IlpuMenenue QopMmyn M TeopeM IUITAHUMETPUM IS
pelIeHus 3a1ay.

O3HakOMJICHHE C IOHATHEM IMAapPAJUIEIbHOIO NPOCKTUPOBAHUSA U €TI0
cBoicTBaMu. Popmynuposanue meopemvl 0 NAOWAOU OPMOLOHANLHOU
npoeKyuu MHO20Y201bHUKA.

[TpumeHneHue Teopuu 1151 000CHOBAaHUS IIOCTPOECHUMN U BHIYMCICHUM.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
IPOCTPAHCTBEHHBIX (QUTYD

MHOrorpaHHuKH

Onucanne M XapakTepUCTHKAa pa3jIUYHBIX BUIOB MHOIOI'DAaHHUKOB,
IIEPEUYHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIIOJIHEHHE [OCTPOEHHUsS Ha
M300paXEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BbruncneHue JIMHEHHBIX 3J€MEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusix, apryMeHTUPOBAHNE CBOUX CYKICHUH.
XapakTepucTuka U n3o00pakeHue CEUEHUH, paseepmku
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEN TIOBEPXHOCTEMN.

[Toctpoenue mpocTedmMx cedeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHneHue (HakToB U CBEIEHUIN U3 IUTAHUMETPHH.

O3HakoMleHHME €  BHJAMU  CHMMETPHUM B IIPOCTPAHCTBE,
dbopMyIUpOBaHHE  OMpEACTIEHUM W  CBOMCTB.  XapaKTepUCTHKA
CUMMETpPUU TeJ BPALLEHU U MHOIOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEIICHHUH 3a/1a4.

Hcnonb3oBaHue mnpuOOpPETEHHBIX 3HAHMW JUIsI  HUCCIENOBaHUA MU
MOJICJIMPOBAHUS HECIIOKHBIX 3aa4.

N300paxeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBIMIOJHEHUE PUCYHKOB 10
YCJIOBHSIM 3aJ1a4

Tena u noBepxHoCTH
BpAaLlleHUs

O3HakomJieHHE C BHJAMH TeJl BpalleHHus, (OPMYIUPOBAHUE HX
ONPENIETICHUIN U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEYEHMHM IIapa IJIOCKOCTBIO U IIIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka W H300paKeHHe TeNl BpalleHHs, WX pa3BEepTKH,
CEUEHHUS.

Pemenne 3amau Ha IIOCTPOEHHME CEUEHUM, BBIUMCICHHME JJIUH,
pacctosHui, yriaoB, Iom@aned. IlpoBeneHne  mOKa3aTeNbHBIX
paccyXJIeHU IIpU PEIICHUH 3ajad.

IIppuMeHeHne CBOMCTB CHMMETPUM NIPU pEUIEHUM 3aJa4 Ha Tena
BpalleHNs, KOMOMHAIIHIO TEJl.

N300paxeHre OCHOBHBIX KPYIJIBIX T U BBIIIOJHEHHUE PHUCYHKA IO
YCIIOBUIO 33J1a4H

HN3mepenus B

O3HaKOMJICHHE C IIOHATHUSIMHU Imomaanun H O6’BeMa, aKCuoMaMu Hu
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reoMeTpuu

CBOMCTBaMH.

Pemenne 3amad Ha BBIUMCICHHE IUIOMAACH TMJIOCKUX (UTYp C
IPUMEHEHUEM COOTBETCTBYIOUIMX (OPMYII U (PAKTOB U3 IUIAHUMETPHH.
W3yueHne TeopeM O BBIUUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4y Ha IpUMeHeHHe (GOopMYyIT BEIUMCIEHUS 00bEMOB.
W3yuenne Qopmyn Uil BBIYHCICHHUS IUIOLIA/IEH MOBEpPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunarsi
BEKTOPbI

O3HakoMJIEHHE C NOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B IMPOCTPAHCTBE, MOCTPOCHUE 110 3aJaHHBIM KOOpJAWHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeK. HaxoxaeHue
YpaBHEHHI OKPYKHOCTH, CHEpbI, TUIIOCKOCTH. BhIuncienne paccTosHui
MEXIY TOUKaMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOAKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMpPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJAMHATAMH.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEHCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB, BEKTOPHOIO
ypaBHEHUS MPSAMOW U TUIOCKOCTHU. IIpuMeHeHue Teopun Npu pelieHun
3a/1a4 Ha JEHCTBUSA C BEKTOpaMH, KOOPAMHATHBIA METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEeHME C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIOJ0KEHUHA NPSAMBIX U TUIOCKOCTEH C HCMOJb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

JUis  peanmzanuy  IporpaMMbl  y4eOHOM — JUCLMIUIMHBI — IPEAYCMOTPEH  KaOWHeT
«MaTeMaTu4ecKkux nucturiney (Nel5/27), ocHameHHbIH 000pyI0BaHHEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHbBIE HCTOYHUKH:

1.boromonoB, H.B. MaremaTuka : y4eOHMK  JUIsI  CpexHero  mnpodecCHOHAIbLHOIO
oOpazoBanus [a1exTpoHHbId pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. JaH. —
M. : UznarennctBo FOpaiit, 2022. — 401 c. — Pexxum pocryma: https://urait.ru/bcode/489612

JlonoJiHUTEe/IbHbIE HCTOYHUKH:

1.boromouos, H. B. Ilpaktuueckue 3anaTus mo Mmatematuke B 2 4. Yacte 1 : yueOHOE mmocobue s
cpenHero mpodeccHoHalbHOrO —oOpa3oBaHus [3aekTpoHHBIM pecypc] / H. B. Boromomos. —
OnektpoH. gaH.— M.: MWsparensctBo  IOpaiit, 2022.— 326c.— Pexum mgocryna:
https://urait.ru/bcode/490666

2.boromomnos, H. B. Ilpaktuueckue 3aHsaTus 1Mo MareMaruke B 2 4. YacTs 2 : yueOHOe mocobdue s
cpenHero mpodeccuoHalbHOTO oOpa3zoBaHust  [3nekTpoHHBI  pecypc]/ H. B. boromosnos. —
OnexktpoH. gaH.— M.: HMsparensctBo IOpaiit, 2022.— 251c.— Pexum pgocryna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anrebpa u Hawyana anHanmu3a: y4yeOHOe mocoOue Ml CpeaHEero
npodeccuoHaIbHOTO 00pazoBaHus [dnekTpoHHBIA pecypc|/ H. B. boromosnos. — DnekTpoH. naH. —
M. : UznatennctBo FOpaiit, 2022. — 240 c. — Pexxum gocrtyma: https://urait.ru/bcode/489977

4. boromonoB, H.B. Teomerpus: yueOHOoe mnocobue s CpeaHero MpodeccnoHalIbHOTO
oOpasoBanms [d1ekTpoHHBIH pecypc]/ H. B. boromonos. — Dnexktpon. maH. — M. : U3marenbcTBo
[Opaiit, 2022. — 108 ¢. — Pesxum mocryma: https://urait.ru/bcode/489978

Nupopmanuonnsle W nudpoBble TEXHOJOIMH (IporpaMMHoOe olecrneuyeHue,
coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIC CHCTEMbI)

VYuyebHas AUCHUIUIMHA TPEAyCMaTpUBaeT OCBOCHHE HH(MOPMAIMOHHBIX M IU(PPOBBIX
TexHojoruil. Peanuszanus nudpoBBIX TEXHOJOTHI B 00pa3oBaTeIbHOM IPOCTPAHCTBE SIBISETCS
OMHOW W3  BaXHeHmMX  1eneil  oOpa3oBaHus,  Jalolled  BO3MOXKHOCTH  Pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydYaroIIMXcs Kak OyAylHMX BBICOKOKBaTU(PUIIMPOBAHHBIX
CIIELUATIUCTOB.

[Hudposble TEXHOIOTUN MTPEyCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(HEKTUBHOIO pelieHus 3a1au
po¢eCCHOHATIBHOTO, COLUANBHOTO, JINYHOCTHOTO XapaKkTepa ¢ UCHOJIb30BAHUEM PA3IUYHBIX BHJIOB
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH. OcBoeHue 1MGPOBBIX TEXHOJOTUH B paMKax JlaHHOU
JTUCLUUIUIMHBl OPHUEHTHUPOBAHO HA CHOCOOHOCTh 0O€30MacHO M HaJJeXalluM 00pa3oM MoJIy4aTb
JOCTYI, YOpPAaBIATh, WHTETPUPOBaTh, OOMEHUBATHCSA, OIEHMBATh M CO3/1aBaTh HH(OpPMaLHIO C
MOMOUIbI0  IU(PPOBBIX yCTPOWCTB U  CETEBBIX TexHojoruil. @opmupoBanue 1UGPOBOI
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https://urait.ru/bcode/489612
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://urait.ru/bcode/489977
https://urait.ru/bcode/489978

KOMIICTCHTHOCTH npearojaaracTt pa6 oTy C JaHHBbIMHU, BI1aaACHUC HHCTPYMCHTAMU JJIs
KOMMYHUKAIIUH.

DIeKTPOHHO-0MOJIMOTEYHAsI CUCTeMbI U 0a3bI TAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciayr ot 10.03.2020 Ne
3b CV 437/20/25 (CereBas dyeKTpoHHAsI OMOIMOTEKA)

2. DiexTpoHHO-OMOmMoTeuyHas cucremMa wu3gatenscTBa <«Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHUE YCIYr IO MPEAOCTABICHUIO JIOCTYNMa K 3JEKTPOHHBIM u3aanusim OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOMMOTeUHass cucreMa wusmatenbcTBa «Jlamb»  (https://e.lanbook.ru/)
(oroBop Ha OKa3aHHWE YCIYr IO TPEIOCTABICHUIO JOCTyMa K JJIEKTPOoHHBbIM u3maHusm OO0
«M3natenbcTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza maHHBIX 31eKTPOHHBIX MH(MOopMarmoHHbIX pecypcoB @I'BHY ITHCXb (moroop mo
00ECIIeYEeHNIO0 JIOCTyNa K 3JIEKTpOHHBIM uH(popMannoHHBIM pecypcam OI'BHY IMHCXB uepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/n)

5. DnexkTpoHHO-OMOimMoTeuHass  cucrema  «AgriLiby ~ ®I'BOY  BO  PTA3Y
(http://ebs.rgazu.ru/) (momosHKUTEILHOE COTIAIICHHE HA MpeaocTaBieHue poctymna ot 13.04.2023 Ne
0/1 k JIunenznonHoMy 1oroBopy oT 04.07.2013 Ne 27)

6. DnektpoHHas OuOmuoredHas cucrtema «HammonanmbHbIN 1HdpOBOI pecypc «PykoHT»:
Komnekmun «bazossiii maccuB» u «Kosoc-c. Cenbekoe xosstiictBo» (https://rucont.ru/) (morosop Ha
oKa3aHue YCIyT 1o npenocraBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexrponHoe m3narenscTBo FOPAWTY (https://urait.ru/) (1oroBop Ha oOKa3aHHe
yCIyr MO TPEJOCTaBIEHUIO JAOCTynma K oOpasoBarenbHoi muargopme OOO «DnekTpoHHOE
m3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMoTeYHass cucrema «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3THOE HCIIONIb30BaHKe pou3BeaeHuii oT 26.03.2020 Ne 14/20/25)

9. basza manueix HDOB «HammonameHas snekTpoHHas Oubimoreka» (https://rusneb.ru/)
(moroBop o moakitoueHuu k HOb u npenocrasnenuu nocryna k oobekram HOb ot 01.08.2018 Ne
101/HB3b/4712)

10. Cornamenue 0 COTPYIHHUYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLIMOKYIBTYPHBIX YCIAYr TOJb30BATENIIM YHHBEPCUTETA W3 4YHCIIa HWHBAIMIOB IO 3PEHHUIO,
CJTA0OBUIAIINX, MHBAIHIOB JPYTHX KATETOPUU ¢ OTPAaHHYEHHBIM JIOCTYIIOM K WH(OpMAIWH, JIHII,
UMEIOIUX TPYAHOCTU ¢ yTeHueM ImiockornedatHoro Ttekcra TOI'BYK «TamOoBckasi obGmactHas
yHUBepcasibHass HayuHas OuOmmoreka wum. A.C. [lymkuna»  (https://www.tambovlib.ru)
(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI

1. CmopaBounas mnpaBoBas cucreMa Koncynbrantllmtoc (moroBop mocTaBKH U
COnpoBOKAeHUs dK3eMIusApoB cucteM Koncynbrantllmroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBounuk «Cucrtema TAPAHT» (moroBop Ha yciyru mo
COnpoBOKACHHUIO 0T 22.12.2022 Ne 194-01/2023)

Cospemennblie npogeccnoHanbHbIe 0a3bl JAHHBIX

1. ba3za pgaHHBIX HOPMATUBHO-IIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTEIbHON
nporpaMmmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmamnmpix Hayunoit snextponnor OumOmmorekn eLIBRARY.RU — poccuiickuit
MH(POPMAIIMOHHO-AaHAIUTUYECKUH MOpTall B O0JIACTM HAyKH, TEXHOJOIMHM, MEIUIHUHBI H
obpaszoBanwus - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiThle JnaHHble @DenepanbHONM  CIYyKObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata
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JIuueH3noHHOe W CBOOOJHO pAacmpocTPpaHseMoe NPOrpaMMHOe olecriedeHue, B TOM
4KcJie 0Te4eCTBEHHOT 0 MPOU3BO/CTBA

Ne | Haumenosanue Pazpabotuuxk 110 HoctynHocTth Ccpuika Ha PexBu3uThI
(mpaBooOtamarens) (JTMIIEH3UOHHOE, Enunsiii peectp | moaTBepkaa
CBOOOTHO POCCHICKIX IOIIETO
pacrpocTpaHsieMoe) | TporpaMM Jist JOKYMEHTa
OBM u B/ (npu (pu
HaJTUYHH) HaJTUYIHH)
1 Microsoft Microsoft Corporation JIuueH3nOHHOE - JIuueHsust
Windows, oT
Office Professional 04.06.2015
Ne 65291651
CpOK
IEUCTBUSL:
OeccpouHo
2 AHTHBHPYCHOE AO «Jlaboparopus JIuiieH3nOHHOE https://reestr.dig| CyOaunensu
MIPOrPaMMHOE Kacmiepckoro» ital.gov.ru/reestr/ OHHBIT
obecrieueHme (Poccust) 366574/?sphrase | morosop ¢
Kaspersky _id=415165 000
Endpoint Security «Codrekc»
11 Ou3Heca ot 06.07.2022
Ne 6/H, cpok
JIIEUCTBUSL: C
22.11.2022
o
22.11.2023
3 MoitOduc 00O «Hogsie JIunieH3noHHOE https://reestr.dig| Konrpakr ¢
CraHapTHBIH - IEREISE ital.gov.ru/reestr/ 000
OducHplil maker TEXHOJIOTUN 301631/?sphrase | «PyOukon»
TS pabOTHI C (Poccus) _1d=2698444 oT
JIOKYMEHTaMuU 24.04.2019 Ne
Y TIOYTOM 03641000008
(myoffice.ru) 19000012
CpOK
JIEUCTBUS:
0eccpovHO
4 [Iporpammuas | AO «AHTHUIIaruaT» JIuneH3noHHOE https://reestr.dig| Jlunensunonu
cucTeMa Juist (Poccus) ital.gov.ru/reestr/ | w1it morosop ¢
OoOHapyXeHHs 303350/?sphrase AO
TEKCTOBBIX _1d=2698186 | «Aurtumiarna
3aMMCTBOBaHUil B ™ OT
y4eOHBIX U 17.04.2023 Ne
Hay4HbIX paboTax 6627, cpok
«AHTHUIUTarHaT JEWCTBUS: C
BY3» 17.04.2023
(https://docs.antipla o
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giaus.ru) 16.04.2024

Acrobat Reader Adobe Systems CB00O0OHO - -
- IPOCMOTP pacrpocTpaHseMoe

nokyMeHToB PDF,
DjVU

Foxit Reader Foxit Corporation CB0001HO - -
- IIPOCMOTP pacrpocTpaHseMoe

nokyMeHToB PDF,
DjVU

Pecypcbl MH(pOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH « UHTEepHET»
1. CDTOwiki: 6a3a 3nanuit mo unupoBoii Tpanchopmanuu https://cdto.wiki/

LudpoBbie HHCTPYMEHTHI, NPUMeHsieMble B 00pa30oBaTeIbHOM IpoLecce

1. LMS-mmardopma Moodle
2. Buptyanpnas nocka Mupo: miro.com
3. Bupryanbnas nocka SBoard https://sboard.online
4. BupryanbHas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie cepuchl: Anaekc.luck, O61ako Mail.ru
6. Cepsucsl onpocos: Suaexc @opmsl, MyQuiz
7. Cepsucsl Buaeocss3u: SAuaekc tenemoct, Webinar.ru
8. CepBuc coBmecTHOW pabOTBl Haj mpoekramu sl HeOonpmux rpymm  Trello
http://www.trello.com
HudpoBbie TEXHOTOTHH, IPUMEHsIeMble TPH U3YYEeHHH U CUUIIMHBI
[udpoBble TEXHOIOTUN Bunsr yue6HOI paboThI, BBIMOTHIEMBIE C
MIPUMEHEHHEM ITU(POBON TEXHOJIOTUN
1. OO6nayHble TEXHOJIOTUN WuauBuayanbHble 3a1aHUS
2. Bonsmue ganarie NunuBuyanbHbIe 3a1aHUS
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Pabouas mporpamma paspaboraHa Ha OCHOBE (peJepallbHOrO TOCyJapCTBEHHOI'O 00pa30BaTELHOTO
craggapra cpeadero obmero ob6pazoanus (PI'OC COQO), yreepxkaenHoro IIpwkazom MuHHCTEpCTBA
oOpa3zoBanus 1 Hayku P® ot 17 mast 2012 r. Ne 413; B COOTBETCTBUU C METOAMUYSCKUMU PEKOMEHIAITUSMHU 110
peanu3anmy cpenHero odmero oopa3zoBaHus B mpeeiax OCBOCHUs 00pa30BaTeIbHOM MPOTpaMMbl CPEAHETO
mpodeccuoHanbHOTO 00Opa3oBaHMs Ha 0a3e OCHOBHOTO 00mero o0pa3oBaHHsA, YTBEPKACHHBIMU
MunuctepcTBOM TipocBenieHms Poccniickoit @enepammu 14.04.2021 roxa.

ABTOp:

Conpnarosa H.B., npenogasaresnb

[EHTPA-KOJUIEKA MIPUKIIATHBIX KBATU(UKAIIUN

OI'bOY BO Muuypunckuii 'AY (Al H.B. ConnaroBa

Penenzenr:

Kpacnosa JI.M., npenonasareins

LIEHTpa-KoJUIe’Ka MPUKIAHBIX KBATU(PUKALIMN -

®I'BOY BO Muuypusckuii TAY # 7 JLM.Kpacrosa

[Iporpamma paccmorpena Ha 3acemanuu [IMK  «KommnberoTepHbie cetd ¥ WH(DOpMaIMOHHBIC
TEXHOJIOTHI»

npotokod Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUU Y4EOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeIHKa
npukiaaHeix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokosi Ne 8 ot «20» anpens 2020 r.

[IporpamMma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

nporokos1 Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO

ITporpamma paccmorpena Ha 3acenanun I[IMK «KommbloTepHble cetu M HMH(DOpMAIMOHHBIE
TEXHOJIOTU

npotokol Ne 9 ot «19» ampens 2021 r.

[IporpamMma paccmoTpeHa Ha 3acefaHMM Y4eOHO-METOJMYECKONM KOMHCCUHM LEHTpa-KoJIekKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 8 ot «21» anpens 2021 r.
[IporpamMma yTBepxaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA

npoTokod Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTtaHa 1 AONOJIHEHA B coOoTBeTCTBUHU ¢ TpeboBanusmMu I'OC COO
ITporpamma paccmoTpeHa Ha 3aceganuu «KomnbroTepHble ceTH U HH(POPMALIMOHHbBIE TEXHOJIOTHID)
npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHeix kBanupukauui ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOIMUECKOTO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «21» anpens 2022 r.

[IporpamMma nepepaboTaHa 1 JOMOJIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC COO
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[IporpamMma paccMmoTpeHa Ha 3aceanuu «KommbroTepHble ceTu 1 HHPOPMAIIMOHHBIE TEXHOIOTHID)

npoTtokon Ne 11 ot «16» nronst 2023 r.

IIporpamMmMa paccMOTpeHa Ha 3acelaHiH YIeOHO-METOJUUECKON KOMUCCHH TICHTPA-KOJIIeIKa
npukiragaeix kBammpukanuit ®I'bOY BO Muuypunckuii [[AY

npoTtokos Ne 11 ot «17» uions 2023 r.

[Iporpamma yTBepkaeHa PemenneM Y4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA
potokoi Nel0 ot «22» uronst 2023 r.
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